Objectives: The American Board of Emergency Medicine (ABEM) has introduced a new testing format for the oral certification examination (OCE): the enhanced oral or "eOral" format. The purpose of this study was to perform initial validity analyses of the eOral format. The two hypotheses were: 1) the case content in the eOral format was sufficiently similar to clinical practice and 2) the eOral case materials were sufficiently similar to clinical practice. The eOral and traditional formats were compared for these characteristics.
Results: Of the 1,746 physicians who took the oral examination, 1,380 physicians (79.0%) completed all or part of the study survey questions. The majority of respondents agreed the patient presentations in the cases were similar (strongly agreed or agreed) to cases seen in clinical practice, in both the traditional cases (95.1%) and the eOral cases (90.1%). Likewise, the majority of respondents answered that the case materials (e.g., laboratory, radiographs) were similar (strongly agreed or agreed) to what they encounter in clinical practice, both in the traditional format (85.8%) and in the eOral cases (93.7%).
Conclusions: Most emergency physicians reported that the types of cases tested in the traditional and eOral formats were similar to cases encountered in clinical practice. In addition, most physicians found the case materials to be similar to what is seen in clinical practice. This study provides early validity evidence for the eOral format.
I nitial certification in emergency medicine by the American Board of Emergency Medicine (ABEM) is a multistep process of which the final step is passing the oral certification examination (OCE). In 2015, ABEM introduced computerassisted testing for the OCE that more closely resembles the current practice of emergency medicine.
The prior ABEM OCE process had been found to be both reliable and valid. [1] [2] [3] [4] [5] As ABEM implements the new testing platform, it seeks to provide validity evidence for the new format. The determination of valid use is an incremental, iterative, and inferential process. An initial step in validating test use is determining whether the test taker feels that the content, specifically the clinical scenarios, is similar to actual practice. A second element is determining if the data and materials used in the examination are similar to those seen in clinical practice. Both of these elements, part of Messick's unified construct validity, are evidence of the valid use of the eOral format. Hence, the more similar the eOral is to real-life clinical experience, the stronger the validity argument. Establishing the valid use of the eOral format started with a national survey of the emergency medicine community. Furthermore, the eOral format was developed by clinically active content experts. ABEM has also considered the validity model promulgated by Kane and others. [6] [7] [8] In the view of these authors, a validity argument is built and supported by the entire test development process, from construct definition to using scores. ABEM plans to provide additional support for score generalizability (other populations) and extrapolation (other segments of the domain) by means of analyses of the assessment's internal structure, relationships to other variables, response processes, and testing consequences.
ABEM had two hypotheses: 1) the case content (patient presentations) in the eOral format had sufficient similarity to cases seen in clinical practice and 2) the eOral case materials were sufficiently similar to materials used in the current practice of emergency medicine.
METHODS

Study Design
This prospective study was conducted via a voluntary postexamination survey following the 2015 spring (April 25-27) and fall (October 10-13) ABEM OCE. The survey is a routine part of the ABEM oral examination experience. For 2015, two additional questions were added to evaluate the similarity of the eOral format to clinical cases and materials. Validity was defined using Messick's unified view of construct validity as well as elements of Kane's model of validity (e.g., domain definition and extrapolation).
The OCE consists of seven test encounters: five single-patient encounters and two multiple-patient encounters. Three of the single case encounters used the eOral format and two single case encounters used the traditional format. The multiple patient encounters were delivered in the traditional format and not included in the study. This study received an exemption for human research by the Beaumont Health System Research Institute Human Investigation Committee.
Study Setting and Participants
The eOral cases were developed using a process similar to traditional cases. Cases were written by clinically active experts in the field of emergency medicine, reviewed by a panel of experts and examination editors, and pilot tested during a mock testing administration. The eOral was administered using a customdesigned, computer-based platform developed by Maestro (Kalamazoo, MI). All test takers for the 2015 spring and fall OCEs were invited to complete the voluntary postexamination written survey. Respondents did not provide any identifying information.
Study Protocol
The 2015 OCEs were conducted in a standardized fashion that ABEM has honed since 1980. ABEM has surveyed OCE candidates for over 25 years using similar questions. The 2015 OCE survey included questions routinely asked by ABEM regarding the testing experience (e.g., the professionalism and courteousness of the examiners). The two study-related statements were: 1) "the patient presentations represent cases I have seen in clinical practice" and 2) "the case materials (e.g., labs, radiographs) were similar to what I see in my clinical practice." Candidates were asked to rate their agreement using a five-point Likert scale (strongly agree to strongly disagree).
Measurements
Outcomes were the frequencies of responses for the various Likert ratings. Again, traditional multiple patient encounters were not included in the analyses.
Data Analysis
For each of the five Likert ratings, frequencies were determined. A 2 9 5 chi-square analysis could be performed to compare traditional single case encounters and eOral single case encounters. An a priori threshold of 80% agreement (strongly agree plus agree) was regarded as sufficient similarity. A response to a question was excluded if a rating was missing for either the traditional cases or the eOral cases.
Survey results were manually entered into a Microsoft Access database. Chi-square analyses were performed using SAS 9.4. Given the sample size, statistical significance was established a priori at a < 0.01.
RESULTS
Of the 1,746 candidates who took the 2015 OCEs (863 at the spring examination; 883 at the fall examination), 1,380 (79.0%) candidates completed all or some of the survey study questions. Of the 1,380 surveys, 1,362 responded to the question regarding representative patient presentations, and 1,313 responded to the question regarding case materials.
Respondents generally agreed that the traditional and eOral cases were similar to those seen in practice (Table 1) . Respondents reported that the two traditional single cases were representative of actual clinical practice to a higher degree than the three eOral cases (chi-square, p < 0.001).
Regarding the similarity of the case materials (e.g., laboratory data and radiographs) on the OCE to clinical practice, respondents generally agreed that the materials used in traditional cases and eOral cases were similar to those seen in practice (Table 1) . eOral case materials were more strongly felt to be similar to clinical practice than traditional single cases (chisquare, p < 0.001).
DISCUSSION
American Board of Emergency Medicine examinations are predicated on the delivery of valid, reliable, and fair physician assessments. Thus, as the eOral is introduced, establishing the validity of the format is important to ABEM's adherence to its testing axioms. This is the first study to begin the validity argument. Using Messick's unified view of construct validity, this study supports that the eOral cases possess characteristics of content validity, substantive validity, and structural validity. There is probable support for elements of external validity and generalizability. Supporting these validity assertions, the test taker responses demonstrate high agreement that eOral case content is similar to that encountered in the clinical setting. It is important to note that the statistically significant difference between the eOral and traditional formats does not detract from the validity evidence of the eOral so long as the format and materials garner a positive endorsement of similarity to actual clinical experience.
Further support for validity was the high agreement that case materials (e.g., laboratory and radiographs) were similar to those seen in clinical practice. Again, any statistical difference between the traditional and eOral formats must be interpreted cautiously, given that both formats used materials that were both positively endorsed. One likely driver of this statistically significant difference is the change in presentation of radiographs in the eOral format. In traditional cases, the candidates are handed copies of radiographs that are then displayed on a view box, which is an unfamiliar format to many current test takers. Regardless, the difference, while statistically significant, is of uncertain practical importance given the high agreement that the case materials were similar in both formats.
The eOral format was developed after a decadelong process. Using the eOral format, the candidate must navigate through a clinical scenario that could require emergency stabilization in addition to obtaining a history and physical examination. Key distinctions of the eOral compared to the traditional format include continuously displayed dynamic vital signs and a cardiac monitor (Figure 1 ). Laboratory results are usually delivered through a simulated electronic reporting system. Radiographs are displayed in a manner similar to a picture archiving and communication system (PACS). A human graphic organizer (HuGO) provides a visual representation of selected anatomic areas of interest and therapeutic interventions (e.g., the application of oxygen via nasal cannula; Figure 2 ). Although this format was used for three of the seven cases, eventually the entire examination is planned to incorporate the eOral format. The phase-in schedule of the format is not yet determined pending the outcomes of validity studies and other considerations by the Board.
LIMITATIONS
Although the response rate was high (79%), it is uncertain if a more robust response rate would have substantially altered the results. The temporal nature of survey administration and having just completed a high-stakes certification examination might also have influenced responses, but the degree or direction of any effect is uncertain.
Correlating examination performance and impressions about the test content and materials would have been interesting, but not possible due to the anonymous nature of the survey. Other studies have shown that examinees' perceptions that knowledge was reinforced through the preparation for and taking ABEM's recertification examination (the ConCert Examination) was associated with better test performance. 9 
CONCLUSIONS
Any assertions about the validity of the eOral format must be made cautiously. This study is the initial step in a series of analyses to provide validity evidence. These initial results demonstrate early construct validity evidence for the eOral format. Future studies will investigate other forms of validity evidence, such as the consequential effects on residency training or the impact on a physician's clinical practice.
